7 133 galactose medium and shifted to glucose medium. A lysate prepared after repression of 134 uL18/L5 gene for 13.5 hours was fractionated on a sucrose gradient. Fractions from the 135 top of the gradient and the 60S-80S ribosome peaks were analyzed by western blot 136 stained with anti-uL18/L5. (B) P gal -eL43/L43 was transformed with a plasmid harboring a 137 constitutively expressed gene for uL18/L5-FLAG. The culture was grown in galactose 138 medium and shifted to glucose medium for 16 hours. Lysates prepared from cells before 139 and after repressing uL43/L43 synthesis were fractionated on sucrose gradient and 140 aliquots of fractions from the top of the gradient and the 60S-80S peaks were analyzed 141 for content of FLAG-tagged protein by western blot. 148 To specifically abolish assembly of 60S or 40S subunits we repressed individual r-149 proteins genes cognate to one or the other ribosomal subunit. This was accomplished 150 by using yeast strains in which the only gene for a given r-protein is transcribed from the 151 Gal1/10 promoter. We refer to these strains as P gal -xx, where xx is the name of the 152 protein encoded by the gene under galactose control. In galactose medium a full set of 153 r-proteins is synthesized, but shifting the cells to glucose medium abrogates synthesis 154 of r-protein xx, which prevents assembly of the cognate ribosomal subunit. 161 antisera specific to the 60S r-proteins uL18, uL5, uL4 and the 40S r-protein uS4. Fig 2A   162 shows a western blot stained with anti-uL18 of fractions from across a sucrose gradient 163 loaded with an extract of P gal -eL43 prepared 6 hours after the shift to glucose medium.
164 A band co-migrating with the ribosomal uL18 band was observed close to the top of the 165 sucrose gradient. A second protein marked with an asterisk and moving slightly slower 166 also appeared. As described in Materials and Methods we confirmed that band that 167 comigrates with the ribosomal uL18 band indeed represents uL18, while the slightly 12 237 because the accumulation of extra-ribosomal uL18 was barely visible in this strain.
238 However, comparing lysates prepared after incubation in glucose medium for 8, 9.5 or 239 17 hours did not reveal an increase in extra-ribosomal uL18 with time, making it unlikely 240 that the amount of extra-ribosomal uL18 changes with time ( Fig 3C) . Rather, the results 241 suggest that the pool of extra-ribosomal uL18 reaches a steady-state level. Together (Fig 4A(i) ). The culture was then split and cycloheximide (100 µg/ml)
258 was added to one aliquot, while nothing was added to the other part. After 4 hours of 
289
Inhibition of protein synthesis in P gal -eS4 gave a similar result. Cycloheximide 290 was administrated for 15 and 45 minutes to a culture four hours after the shift from 291 galactose to glucose. While no change was seen after 15 minutes, the extra-ribosomal 292 uL18 level was reduced by about 50% after 45 minutes with cycloheximide ( Fig 4B) .
293 Together the experiments in Fig 4A-B show that the extra-ribosomal uL18 is depleted, if 294 it is not replenished by new synthesis, indicating that extra-ribosomal uL18 is generated 295 during 60S assembly rather than degradation of mature 60S subunits.
296
To investigate if extra-ribosomal uL18 also accumulates when rRNA synthesis th 297 is inhibited by the TOR-targeting drug rapamycin, we grew Pgal-eL43 in galactose 298 medium (i.e. eL43 synthesis is not interrupted) and added rapamycin for 4 hours at a 299 final concentration of 0.2 µg/ml. Fig 4C shows that no uL18 is seen at the top of the 300 gradient after blocking rRNA transcription for 6 hours. This is consistent with the 301 conclusion that the extra-ribosomal uL18 cannot come from degradation of mature 60S 302 subunits, but requires continual synthesis of ribosomal components and failing 303 assembly of ribosomal particles.
304
We further investigated the origin of extra-ribosomal r-proteins by depleting each 305 of the ribosomal assembly factors Rrs1 and Rpf2 that combine with uL18, uL5, and 5S
